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[57] ABSTRACT 

A television receiver includes first and second signal 
receiving circuits corresponding to first and second 
channels, each circuit having a tuner and VIF amplifier 
with each tuner being response to a tuning control volt- 



age supplied thereto; first and second storage elements 
for storing the respective tuning control voltages and 
supplying the same to the first and second tuners, re- 
spectively; a .feedback circuit connected in common 
between each of the tuners and its respective storage 
element and selectively operative to supply a tuning 
control voltage to one of the first and second storage, 
elements; a first switching device connected between 
the feedback circuit and the first and second tuners and 
a second switching device connected between the feed- 
back circuit and the first and second storage elements; a 
channel selection device for energizing the first and 
second switching devices to connect the feedback cir- 
cuit between the first or second tuners and first or sec- 
ond storage elements, respectively, in response to the 
selection of one of the channels; a control circuit for 
supplying channel input data to the feedback circuit in 
response to the channel selection for controlling the 
operation of the feedback circuit; and first and second 
automatic fine tuning circuits for maintaining the value 
of' the tuning control voltage in the first and second 
storage elements at a constant value after the feedback 
circuit is no longer operative with the first and second 
signal receiving circuits, respectively. 

18 Claims, 4 Drawing Figures 
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FIG. 3 is a block diagram of a television receiver 
TELEVISION RECEIVER according to another embodiment of this invention; and 

FIG, 4 is a waveform diagram used for explaining the 
BACKGROUND OF THE INVENTION embodiment of the invention shown in FIG. 3. 

1. Field of the Invention ^ DESCRIPTION OF THE PREFERRED 
The present invention relates generally to television EMBODIMENTS 

receivers, andt more particularly, is directed to a televi- « ^ . ^ ^ 

sion receiver having a plurality of signal receiving sys- ^Ji^^^"^^ " '^'TT ^'c"^' f"**- ^"""^^ ^ 
jg^j FIG. 1 thereof, one embodiment of a television. 

2. Description of the Prior Art '° Tunringto nG.l.Meiiampleofa tde^^^^ 

With prior art television receivers in order to repro- *° Pr^entmyenbon will be described. In 

duce a picture of one channel on a screen on which a »' f dBtnbutor 2 receives an input signal 

picture of another channel is presently being repro- '^f^™ * supplies an output signal to ton- 

duced. for example, the picture ofthe one channel being ,5 ^?^^B, respectively. Video mtermediate fire- 

of a small size (picture-i^-piaure). it has been necessar? ™^ *^ 'f. fl^'T^ T 

. . ^ . , . * ^ plify the outputs from tuners 3A and SB and supply 

o provide two signal receiving systems to receive the j!^ ^ 5^ respectively.^ 

two channels. ^t*? a ^ e * /• r- 1 • i • < • 

, ♦i. * this case, circuits 3 A to 5 A form a first signal rcccivmg 

In hke manner with prior ar^ television receivers ^^^^.^ 33 53 

provided with an mtegr^ video tape recorder (VTR). 20 ^j.^j 3 3,,^ ^^^^ ^„^^3 3/^^ 

m order to reproduce and watch a main-prognun while 33 ^ ^„ electronic tuning system and is 

recording a sub-program on the VTR, two signal re- ^^^^^^^ ^^j^^ ^ ^^.^^ ^^^^^^^ ^ 

ceivmg systems for the sub- and main-programs are also ^^^^^^ ^^^^^^^ ^^^^^^ ^ppj^^^ ^^^^^^^ 

required. . Also, as shown in FIG. 1, tuners 3A and 3B produce 

In such case, ifatuner used therem IS ofth«^^^^^ 25 j^^^ oscillating signals Sa and Sb, respectively 
tuning type an associated circuit such as a PLL (phase ^ ^^^^back loop 10 such as a PLL (phase locked ; 
locked loop) circuit and the hke is also necessary for ^ ^^.^^ ^ ^j^^ ^^^^^ ^ j^, 

each of the two channels. This, of course, makes such ^^^^^^ a pre-scaler 12 supplied with the signals Sa and 
pnor art television receivers expensive. ^^ ^^ ^^^^^^ respective ampHfiers llA and IIB and a 

OBJECTS AND SUMMARY OF THE switch circuit 41, a programmable frequency divider 13 

INVENTION supplied with the output from pre-scaler 12, and a ROM 

^ , . . (read only memory) 14 in which data determinmg the 

Accordingly, it is an object of this invention to pro- frequency dividing ratio of programmable frequency 
vide a television reciever that avoids the above- divider 13 in response to a channel to be received is^ 
described difficulUes encountered with the pnor art.^^ ^^^e^^ ^jo. the circuit of FIG. 1 includes a phase 
More particularly, it is an object of the present inven- comparator 15 supplied with the output from program- 
tion to provide a television receiver which is cconomi- „jablc frequency divider 13, a reference oscUlator 16 
cal and inexpensive. which supplies a reference signal to another input of 

Another object of the invention is to provide a televi- ^ phase comparator 15 and low pass filters 17A and 17B, 
sion receiver which includes a single inexpensive associ- each including a capacitor Ca connected between phase 
atcd circuit that can be utilized for accurately tuning the - comparator 15 and ground through switch circuits 42A 
receivier to a plurality of channels. / and 42B, respectively. 

In accordance with an aspect of the present inven- addition. AFT (automatic frequency tuning) cir- 

tipn, a television receiver includes at least two signal cuits 20A and 20B are provided which include fre- 
recciving means, each corresponding to a respective qucncy discriminators 21A and 21B which frequency- 
channel and each including tuning means for selecting discriminate the VIF signals from the VIF amplifiers 
the respective channel in response to a tuning control 4a and 4B. respectively, and produce the S-shaped 
signal; storage means for storing each of the tuning voltage shown in FIG. 2 by the broken line, respec- 
control signals and for . supplying the tuning control jq tively, and forming circuits 22A and 22B which form 
signals to the respective tuning means; and feedback the S-shaped voltages therefrom and produce digital 
means common to each of the at least two receiving AFT voltages Da and Db shown in FIG. 2 by the solid 
means and adapted to be selectively operative with one * lines, respectively. 

of the at least two signal receiving means for producing In . FIG. 1, a control circuit 30 is also provided and 
the tuning control signal for the signal receiving means 55 includes a key board which has a channel selecting key 
with which it is operative and supplying the respective for the first receiving system 6A, a key board 31B hav- 
tuning control signal to the storage means. irig a channel selecting key for the second receiving 

The above, and other objects, features and advan- system 6B. a buffer memory 32 connected to the outputs 
tagcs of the present invention will become apparent of key boards 31 A and 3 IB through a switch circuit 43, 
from the following detailed description of illustrative 60 and an address decoder 33 which converts the output 
embodiments of the invention which is to be read in from the key boards 31A and 31B (through buffer mem- 
connection with the accompanying drawings. bry 32) to an address signal for ROM 14. There are 
npiPRnPQnpTPXTnwoPTTucnDAu/TKJi-c further provided monostable multivibrators 34A and 
BRIEF DESCRIPTION OF THE DRAWINGS 3^3 ^^-^^ respectively produce control signals Ea and 

FIG. 1 is a block diagram of a television receiver 65 Eb which are at logic level **1" for a time period of, for 
according to one embodiment of the present invention; example, O.S to 1 second from the time when the chan- 

FIG. 2 is a waveform diagram used for explaining the ' nel selecting keys of the key boards 31A and 31B are 
embodiment of the invention shown in FIG.' 1; respectively operated. 
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Further, switch circuits 41, 42A, 42B and 43 are re- 
spectively controlled by control signals Ea and Eb, so 
that they are connected at the positions shown in FIG. 
\ when control signals Ea and Eb are both at logic level 
"0" and arc connected opposite to the positions shown 
in FIG. 1 when control signals Ea and Eb are both at 
logic level "1". 

Thus, according to the embodiment of the invention 
described in connection with FIG. 1, during the chan-^ 
nel selecting operation, a channel is selected by PLL 10. 
In particular, when the channel selecting key of key 
board 31A corresponding to first receiving system 6A is 
operated, multivibrator 34A is triggered and produces 
signal Ea at logic level "1". At this time, since signal Eb 
is still at logic level "0", switch circuits 41, 42B and 43 
remain at the connected positions shown in FIG. 1. 
Accordingly, the local oscillating signal Sa from tuner 
3A is fed through bufTer amplifier llA, switch circuit 
41 and pre-scaler 12 to programmable frequency di- 
vider 13. The output from key board 31A is also fed to 20 
address decoder 33 through switch circuit 43 and buffer 
memory 32 as an address signal. This latter signal is then/ 
fed to ROM 14 from which the data (dividing ratio) of 
the channel corresponding to the operated channel 
selecting key is derived. The data is" in turn fed to pror 25 
grammable frequency divider 13 to be programmed as a 
dividing ratio. 

Accordingly, signal Sa from tuner 3A is frequency- 
divided by divider 13 in response to the data from ROM 
14. The frequency divided signal therefrom is fed to 
phase comparator circuit 15 to be phase-compared with 
the oscillating signal having a reference frequency from 
reference oscillator 16. At this time, signal Ea is at logic 
level * and hence, switch circuit 42A is connected at 
a position opposite to that shown in FIG. 1. 

Therefore; the output from phase comparator 15 is 
supplied through switch circuit 42A to low pass filter 
17 A which, in turn, produces the DC voltage Va and 
supplies same to the tuner 3A as a channel selecting 
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Thus, as set forth above, when the channel selecting 
key of key board 31 A according to the first receiving 
system 6A is operated, the channel selection of first 
receiving system 6A is carried out by means of PLL 10. 
Thereafter, the receiving state for the selected channel 
is maintained by AFT circuit 20A. 

On the other hand, when the channel selecting key of 
key board 31 B in second receiving system 6B is oper- 
ated, multivibrator 348 is triggered and the output Eb 
therefrom becomes logic level **V\ Thus, switch cir- 
cuits 41, 423 and 43 are connected at positions opposite 
to those shown in FIG. 1. As a result, an operation 
similar to the previously-described operation when the 
channel selecting key of key board 31 A was operated, is 
carried out by PLL 10, and the corresponding channel 
is selected. Thereafter, the correct receiving state for 
the channel is maintained by AFT circuit 20B. 

As described above, according to the present inven- 
tion, PLL 10 is operated for first and second receiving 
systems 6A and 6B. only upon the respective channel 
selection thereof, and thereafter the receiving states for 
such systems are maintained by AFT circuits 20A and 
20B, respectively. Therefore, in accordance with this 
invention only one set of associated circuitry including 
such' components as expensive pre-scaler 12, program- 
mable frequency divider 13, ROM 14, phase compara- 
tor 15, reference oscillator 16 and the like, is needed. 
Hence, this invention provides a novel, simple and eco- 
nomical circuit for selecting and maintaining a plurality 
of desired channels. 

Further, according to the invention, during normal 
operation, the AFT circuit provides a stable channel 
receiving operation even in the presence of various 
fluctuations and frequency offset in the signal receiving 
system. 

Turning now to FIG. 3, another embodiment of the 
present invention will be described in which elements 
corresponding to those described above with reference 



siial. Thus, when the channel selecting key of key 40- ''''^'''^'^'''K''^^^^' 

board 31A is operated, first receiving system 6A is made ence numerals and^will ijot be explained ag^ia In the 
operational by PLL 10 so as to receive the channel 
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corresponding to the operated channel selecting key. 

During normal or steady-state operation thereafter, 
such receiving state is maintained by AFT circuit 20A. 
In other words, after a predetermined time period from 
the time when the channel selecting key is operated, 
that is, after signal Ea returns to its logic level "O" state, 
switch circuit 42A returns to the state shown in FIG. 1. 
Accordingly, PLL 10 is disconnected from first receiv- 
ing system 6A, and thereafter the receiving state of first 
receiving system 6A is maintained by voltage Va stored 
in capacitor Ca of filter 17A. 

In such case, if voltage Va varies, for example, by 
leakage from capacitor Ca, the carrier frequency of the 
VIF signal in the first receiving system 6A is varied 
correspondingly and the AFT voltage Da from forming 
circuit 22A is also varied. This voltage Da is then ap- 
plied through switch circuit 42A to filter 17A to cancel 
the voltage variation in capacitor Ca thereof. As a re- 60 
suit, the voltage Va is maintained at a constant value to 
maintain the correct receiving state of that channel. 

Also, when the local osciUating frequency varies due 
to fluctuation of the power source voltage, temperature 
variation or the like, or if an offset (shift or deviation in 65 
frequency) is presented in the video carrier frequency at 
a broadcasting station, the AFT voltage Da is stmilariy 
varied to lock the system at a desired receiving state. 



embodiment of FIG. 3, channel selection is carried out 
by a frequency locked loop (FLL) 50 serving as the 
feedback loop. 

In FIG. 3| FLL 50 includes a frequency counter 51 
supplied with the output from pre-scaler 12, a reference 
oscillator 52 which produces a time base signal for the 
count by counter 51, and a comparator 53, respectively. 
Comparator 53 compares the counted output from 
counter 51 with the data from ROM 14 and produces an 
output at logic level "0" when both signals applied 
thereto are equal or substantially equal, an output of 
"_}_♦♦ when the data from ROM 14 is larger than the 
output from counter 51, and an output of " — when the 
output from counter 51 is larger than the data from 
ROM 14, respectively, as shown in FIG. 4. 

In FIG. 3, UP/DOWN counters 54A and 54B are 
connected to comparator 53 through switch circuits 
42A and 42B, respectively, and a pulse oscillator 55 
produces pulses supplied to a count input of counters 
54A and 54B. These counters 54A and 54B are thus 
respectively controlled in their count mode by the out- 
puts from switch circuits 42A and 42B so as to be opera- 
tive in an UP-count mode when the outputs from the 
switch circuits are + a DOWN-count mode when 
the outputs from the switch circuits are and a 
STOP-count mode when the outputs from the switch 
circuits arc at logic level "O", respectively. 
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In the example of FIG. i3, pulse width modalating 
(PWM) circuits 56 A and 56B are also provided which 
receive the outputs from the counters 54A and 54B, 
respectively, and produce PWM signals with the pulse 
widths thereof corresponding to the counted values of 
counters 54A and S4B, respectively. Such PWM signals 
are supplied, to low pass filters 17A and 17B, respec- 
tively. 

In the embodiment of the invention shown in FIG. 3, 
channel selection is carried out by FLL 50. In particu- 
lar, when, for example, the channel selecting key of key 
board 31A of first receiving system 6A is operated, 
multivibrator 34A is triggered. Therefore, the output 
Ea therefrom is at logic level "1", but the output Eb 
from multivibrator 34B is still at logic level "0", so that 15 
switch circuits 41, 42B and 43 remain connected to the 
positions shown in FIG. 3, respectively. Accordingly, 
the local oscillating signal Sa from the tuner 3A is ap- 
plied through buffer amplifier llA, switch circuital 
and pre-scaler 12 to counter 51 which then counts the 20 
cycle number of the signal Sa per unit time and applies 
its counted oiitput to comparator 53. 

At this time,, the output from key board 31A is also 
supplied to decoder 33 through switch circuit 43 and 
memory 32 as ah address signal which is fed to the 25 
ROM 14. ROM 14 then produces the data of the chan- 
nel corresponding to the operated channel selecting key 
and supplies the same to coniparator 53 which, in turn, 
produces a . Mmparcd output signal having a level 
whicH is a function of the counted output from coAmter 30 
51 as shown in FIG. 4. 

Further, :at this tinic, 'signal Ea is at logic level "1" 
and hence, switch circuit 42A is' connected at a position 
opposite to that shown in FlG. 3 so that the output froni 
comparator 53 is fed through switch circuit 42A to 35 
counter 54A as a count mode control signal. PWM. 
circuit 56A thus produces a PWM signal, with a pulse 
width corresponding to the counted value of counter 
54A and applies the same to filter 17A which, iii turn, 
produces the voltage Va supplied to tuner 3 A. 40 

When the counted output from counter 51 is larger 
than the chahncl dita from ROM 14. the compared 
output from comparator 53 becomes Thus, 
counter 54A is operative in the DOWN-count mode 
with the. rcsuit thfeit the pulse width of the PWM signal 45 
from PWM circuit 56A increases so as to increase the 
level of the voltage Va from filter 17 A^ This results in a 
low rccdving frequency. On the other hand, when the 
counted output from counter . 51 b smaller thflin the 
channel data from ROM 14. the operation is reverse to 50 
tAat explained above with the result that the receiving 
frequency is high: Further, whai the counted output, 
from counter 51 becomes equal or approximately equal 
to the channel data froih ROM 14, counter 54A is oper- 
ative in the STOP-count mode. Accordingly,, the re- 55 
ceiving channel becomes set in respoiiste to the channel 
daU from ROM 14. 

As set forth above, when the channel selecting key of 
key board 31A in first receiving system 6A is operated, 
FFL 50 renders first receiving system 6A operational in 60 
its correct receiving state for the corresponding chan- 
nel. ■ ~ . ■ 

During norma] or steady-state operation, such receiv- 
ing state is maintained by AFT circuit 20A. In other 
words, after a predetermined time period from the time 65 
when the channel selecting key in key board 31A is 
operated, the signal Ea returns to iu logic Jeyel *'0" 
state so that switch circuit 42A is connected to the 
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position shown in FIG. 3, Thus, voltage. Da from form- 
ing circuit 22 A is applied to counter 54A, so . that the 
correct channel receiving state is. maintainied, corre- 
sponding to the state during the channel selecting oper- 
5 ation. 

With the embodiment of the invention shown in FIG. 
3, when the local oscillating frequency is varied by 
fluctuation of the power, source voltage, temperature 
variation and the like, or if an offset exists in the video 
10 carrier frequency at the broadcast station, AFT voltage 
Da is similarly varied to lock first receiving system 6A 
to a desired receiving state. 

On the other hand, when the channel selecting key of 
key board 31B in second receiving system 6B is oper- 
ated, multivibrator 34B is triggered and the output sig- 
nal Eb therefrom is at logic level "1". As a result, 
switch circuits 41, 42B and 43 are respectively con- 
nected to positions opposite to those shown in FIG. 3. 
Accordingly, an operation similar to that when the 
channel selecting key of key board 31 A was operated is 
carried Out by FLL 50 so that second receiving system 
6B is operative in its respective channel receiving state 
to receive the corresponding channel. Thereafter, that 
state is maintained by AFT circuit 20B. 

It should be appreciated that if the leakage from, ca- 
pacitor Ca of filters 17A and 17B, m the embodiment of 
FIG. 1 can be neglected, filters 17A and 17B merely 
serve as holding circuits for voltages Va and Vb, re- 
spectively. Thb means that if the AFT operation is 
unnecessary to correct drift of the local oscillating fre- 
quency by fluctuation of the power sburce voltage, by 
temperaturie variation,' and for frequency offset, AFT 
circuits 2PA and 206 nlay be omitted. 

Further, in the embodiment of FIO. 3, since counters 
54A and 54B respectively serve as the holding circuite 
for the voltages. AFT circuits 20A ^d 20B may simi- 
larly be omitted. 

Haviiiig described specific preferred embodiments of 
the invention with reference to the accompanying 
drawings, it is to be understood that the invention is not 
limited to those precise embbdiments, and that various 
changes and miodifications may be efifected therein by 
one skilled in. the airt wiihout departing from the scope 
or; spirit of the invention as ddined in the appended 
claims. 
I claim, as., my invention 
i: A television receiver comprising: 
at least two signal, receiving means, each.corresjpond- 
ing to a respective channel, and each including 
tuner means for selecting said respective channel in 
rdsipoiise to a. timing control signal; 
1 storage nieans for storing each of said tuning control 
signals and for supplying said tuning control signals 
to said respective tuning means; and 
feedback means common to each of siaid at least two 
receiving means and adapted to be selectively, op- 
erative with one of said at least two signal receiv- 
. ing means for producing the tuning control signal 
for the signal receiving means witH which it is 
operative and supplying said respective tuning 
control signal to said storage means. 
2. The television receiver according to claim. 1; tn 
which each of said tuner means produces an output and 
each of said signal receiving means further includes 
amplifier means for amplifying the. output from the 
respective tuner means thereof and video detector 
means for detecting the amplified output from said am- 
plifier means. 
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3. The television receiver according to claim 1; in said memory means to produce the respective tuning 
which said feedback means is adapted to be connected control signal. 

between each of said tuner means and said storage 11. The television receiver according to claim 7; in 

means. which said first switch means includes a switching de- 

4. The television receiver according to claim 3; in s vice connected between each of said tuner means and 
which each of said tuner means produces an output, and said feedback means for selectively supplying ah output 
said feedback means includes programmable divider of said tuner means of the signal receiving means corre* 
means for dividing the output of the tuner means with sponding to said selected channel* to said feedback 
which it is operative in response to input channel data means, in response to said selection output, 
corresponding to a selected channel, reference oscilla- iq 12. The television receiver according to claim 7; in 
tor means for producing a reference oscillating signal, which said storage means includes at least two storage 
and comparator means for comparing the divided out- devices, each connected to a respective one of said 
put from said programmable divider means and the tuner means, and said first switch means includes at least 
reference oscillating signal from said reference oscilla- two switching devices, each connected between said 
tor means to produce said tuning control signal for the 15 feedback means and a respective one of said storage 
tuning means with which it is operative. devices for selectively supplying the respective tuning 

5. The television receiver according to claim 4; in control signal corresponding to the selected channel to 
which said programmable divider means frequency the respective storage device. 

divides the output of the tuner means with which it is 13. The television receiver according to claim 7; in 

operative and said comparator means is a phase compar- 20 which said channel selection means includes multivibra- 

ator which compares the phase of the frequency- tor means for producing said selection output in the 

divided output from said programmable divider means form of a digital signal of shorter duration, 

with the phase of the reference oscillating signal to . 14. The tdevision receiver according to claim 1; in 

produce the respective tuning control signal. which said storage means includes at least two storage 

6. The television receiver according to claim 3; in ^ devices, each connected to a respective one of said 
which each of said tuner means produces an output, and tuner means. 

said feedback means includes reference oscillator means 15. The television receiver according to claim 14; in 

for producing a time base signal, frequency counter which each of said storage devices includes a low pass 

means supplied with said time base signal and the output Alter having capacitor means connected between said 

of the tuner means with which it is operative for pro- feedback means and a reference potential for storing the 

ducing a counted output, and comparator means for ^ respective tuning control signal as. a voltage, 

comparing the counted output with input channel data 16. The television receiver according to claim 14; in 

corresponding to a selected channel to produce said which each of said storage devices includes UPA 

tuning control signal for the tuner means with which it DOWN counter means supplied with the respective 

is operative. tuning control signal from said feedback means and 

7. The television receiver according to claim 1; fur- with reference, pulses for producing a counted output, 
ther comprising channel control means for controlling pulse, width modulating means for produqing. pulse 
said feedback means to be selectively operative with width modulated signals with the pulse widths thereof 
one of said at least two signal receiving means, said corresponding to the counted output from the respec- 
channel control means including channel selection tive UP/DOWN counter means, and low pass filter 
means for selecting a desired channel and producing a ^ means connected between the pulse width modulating 
selection output in response thereto, first switch means means and a respective one of said tuning means. 

for connecting said feedback means between said stor- 17. The television receiver according to clam 1; in 

age means and the tuner means of the signal receiving which said storage means includes at least two storage 

means corresponding to said desired channel, in re- devices, each associated with a respective one of said 

sponse to said selection output, and means for control- tuner means, and said television receiver further com- 

ling the operation of said feedback means in response to prises at least two automatic frequency tuning means, 

said selection output. each associated with a respective one of said storage 

8. The television receiver according to claim 7; in devices and a respective one of said signal receiving 
which said means for controlling includes memory means for maintaining the tuning control signal stored 
means for supplying channel input data to said feedback in the respective storage device at a constant value after 
means for controlling the operation thereof, second said feedback means is no longer operative with said 
switch means for transmitting a respective control sig- respective signal receiving means. 

nal from said channel selection means in response to • 18. The television receiver according to claim 17; in 

said selection output, and decoder means for converting which each of said timer means produces an output, 

said respective control signal from said second switch 55 each of said signal receiving means further includes 

means into an address signal for controlling the opera- amplifier means for amplifying the output from the 

tion of said memory means. respective tuner means thereof, and each of said auto- 

9. The television receiver according to claim 8; in. matic frequency tuning means' includes frequency dis- 
which each of said tuner means produces an output, and criminator means for frequency-discriminating the am- 
said feedback means includes programmable divider 60 plified output signal from the amplifier means of the 
means for divkling the output of the tuner means with signal receiving means with which it is associated and 
which it is operative, in response to said channel input forming means for producing an APT signal from the 
data from said memory means. frequency-discriminated signal of the respective fre- 

10. The television receiver according to claim 8; in quency discriminator means which is supplied to the 
which each of said tuner means produces an output, and 6S respective storage device after said feedback means is 
said feedback means includes comparator means for no longer operative with said- respective signal rcceiv- 
comparing the output from said* tuner means with ing means. 

which it is operative with said channel input data from 



06/07/2004, FAST Version: 1.4.1 



